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Professor Jan Dutkiewicz ポーランド科学アカデミー
Semisolid Forming of High Carbon X210CrW12 and M2 Steels 
［概要］
7475 aluminium alloy powder obtained by spray forming was milled for 40 hours in the 
planetary high energy mill. TEM studies allowed to determine grain refinement after milling 
down to 20-30 nm. The milled powder was mixed with 20 wt. % of nano・Zr02, or 
nano-a-Al203. The powders were consolidated in vacuum at 380oC and pressure of 600 MPa. 
The hardness of consolidated samples was similar for both additions near 320 HV. TEM studies 
of hot pressed samples have shown slightly larger grains than in milled powder, near 100 nm. 
The compression tests of composites have shown ultimate compression .strength near 800 MP a 
and up to 5% of plastic strain to failure. Another type of addition used to form nanocomposites 
was the amorphous powder of the alloy Al10%Ni10%Ti10%Zr (in at.%). Almost complete 
amorphization was observed after 60 hours of milling. TEM studies allowed to identifシ
nanocrystalline intermetallic phases likeTi3Al, Al3Ti and others in milled powders and MgZn2 
within aluminum rich solid solution. The microhardness of the amorphous powder was high 
near 450 HV. The uniaxial consolidation in vacuum milled amorphous and nanocrystalline 7475 
aluminum alloy powder at temperature below glass transition allowed to obtain compacts hard, 
but brittle. Nanocomposites posses uniform distribution of amorphous hardening phase, 
microhardness equal to 350 HV and good ductility. 
